
Innovative Financing for Green Infrastructure
Tuesday, December 2nd , 2014

1:00 – 2:30pm EST

Speakers:

Sponsored by U.S. EPA Office of Wastewater Management

• Lori Cary-Kothera, Operations Manager, National Oceanic and Atmospheric 
Administration’s (NOAA) Office for Coastal Management

• Patekka Bannister, City of Toledo, Division of Environmental Services
• Tony V. Demasi, City Engineer, City of Cuyahoga Falls, OH
• Kari A. Mackenbach, URS Corporation, National Green Infrastructure Practice Leader



Logistics

• To Ask a Question: Type your question in the 
“Questions” box on the right side of your 
screen and click “Send.”

• To report technical issues/audio problems:
– Type your question/issue in the “Questions” box 

on the right side of your screen and click “Send.” 
We will respond by posting an answer in the 
questions box.

– Call GoToWebinar support:[1-800-263-6317], and 
give conference ID# 411756976



Webcast Agenda
– Introduction
– Toledo, Ohio and Duluth, 

Minnesota, Patekka Bannister 
and Lori Cary-Kothera 

– Rain Garden Reserve: 
Managing Flooding with Green 
Infrastructure Solutions in 
Cuyahoga Falls, Tony V. Demasi 
and Kari Mackenbach

– Q&A session
– Wrap up



Presenter
Presentation Notes
Green Infrastructure: What are the costs and benefits of using it to reduce impacts from extreme precipitation flooding��And How the City of Toledo is using this information to inform their GI planning and projects



Presenter
Presentation Notes
Patekka – overview of flooding issues in Toledo



Presenter
Presentation Notes
Patekka – map of how chronic the flooding issue is for the city.



Presenter
Presentation Notes
Patekka - Proof of concept projects were initial focus – will it work, buy-in, but wanted to look more holistically/bigger picture to help with stormwater flooding



Presenter
Presentation Notes
BioswalesCurb cutsUnderdrainedPervious Concrete PavementSidewalksDriveway apronAlley apron



Presenter
Presentation Notes
Patekka – transition to LoriThese are great smaller projects, but we want to think more holistically about our stormwater planning and not just these one off or boutique projects longer termChoosing green infrastructure Process we went through was to provide recommendations to our pilot communities based onBig storageWhat would be feasible in that community What they had done in the pastwhat can reduce flood impactsWorked with our pilots to choose GIThen based on what the communities chose, they helped identify rough estimates of where these types of GI could be implemented in the city and how data on the dimensions of those locations so we could calculate storage volume.Next we Found that we needed so many acre feet of storage – how were we going to get that with the specified GI options chosen by the communitiesWe did not rerun the H&H models with GI implemented, we simply calculated what a 10% reduction in peak flow would be and what structures would be taken out of the floodplain based on this reduction of flooding. 
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Presentation Notes
Outputs from this step
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Presenter
Presentation Notes
Ran through the exercise of identifying potential locations for GI storage in ToledoAnd what GI option may work there



Presenter
Presentation Notes
Outputs from this step















Presenter
Presentation Notes
These are the actual damage reductions that we estimated. The first column shows the sum of annual benefits over the next 20 years. The second column shows the discounted values.As you can see, the adjustment isn’t huge. One reason is because interest rates are so low right now. With higher interest rates, you’d see a higher discount rate and a bigger adjustment.



Presenter
Presentation Notes
These are the actual damage reductions that we estimated. The first column shows the sum of annual benefits over the next 20 years. The second column shows the discounted values.As you can see, the adjustment isn’t huge. One reason is because interest rates are so low right now. With higher interest rates, you’d see a higher discount rate and a bigger adjustment.



Presenter
Presentation Notes
For a more comprehensive view of what is being spent on flooding, you need… To show what flooding actually costs…Flood damages to homes, roads, stormwater infrastructure, loss sales, recreation, loss wages, overtime for city staff responding, land damages, repairs





Presenter
Presentation Notes
Secured Large Grant from EPASecured funding to do more projects and outreach/engage local businessesOutreach and stewardship to residents and businessesBased on our analysis of current manual – prompted an update - storm water credits manual to include more on flood reduction practicesHelped private industry decide they want to assess what GI would work on their propertiesPrompted another project that is piloting 3 different sites for projectsPrompted them to start planning from a more regional perspective. To pursue conducting an assessment for the municipalityPrompted the need for a GI Task forceToledo will use a $500,000 grant to install bioswales (landscape elements designed to remove silt and pollution from surface runoff water) and rain gardens along the city’s Silver Creek watershed and retrofit the city’s Cullen Park with sand filters and vernal ponds. This project will prevent an estimated 645,000 gallons of untreated sediment and stormwater from discharging to Lake Erie. - See more at: http://www.ijc.org/en_/blog/2014/03/31/epa_green_infrastructure_grants_lake_erie/#sthash.vLqX41Z8.dpufThese locations are among the 16 cities to receive funding in the initial round of EPA’s new Great Lakes Restoration Initiative (GLRI) Shoreline Cities grant program. - See more at: http://www.ijc.org/en_/blog/2014/03/31/epa_green_infrastructure_grants_lake_erie/#sthash.vLqX41Z8.dpuf









Presenter
Presentation Notes
KARI INTRODUCING BOTH OF USPROJECT FROM 2007-2008 –SIX YEARS IN THE GROUNDTONY-HAS BEEN WITH CUYAHOGA FALLS FOR….I AM CURRENTLY THE NATIONAL PRACTICE LEADER FOR GI FOR URS CORPROATION



Presenter
Presentation Notes
KARI  SLIDEHOW ARE THEY CONNECTED? BACKGROUND OF THE RAIN GARDEN RESERVEPROCESS THAT WAS FOLLOWEDBENEFITS BOTH SHORT AND LONG TERMSOME OF THE OBSTACLESRESULTS 6 YEARS LATERLOCAL AND NATIONAL LESSONS LEARNED



Presenter
Presentation Notes
KARI  SLIDEResult of many months of planning, public meetings, funding application, and constructionThis is an innovative approach to post flooding helped us with our overall floodplain management goals.  



Presenter
Presentation Notes
KARI SLIDE Urbanization has dramatically effected how our watersheds function.  Regulatory requirements such as NPDES and the NFIP require us to do certain things but is it enough?.... Can we try to solve our stormwater and flooding problems collectively?  



Presenter
Presentation Notes
KARI SLIDEGreen infrastructure won’t mitigate large flood events.  Floodplains that are a part of the NFIP are there for a reason.  But green infrastructure can reduce the effects of 1 and 2 year storm events.  These are the storms that do the most damage to our natural infrastructure….(our streams and rivers).  If we can mitigate these types of storm events and provide resiliency for our natural infrastructure we are doing something right. 



Presenter
Presentation Notes
KARI SLIDE The goal of GI is not to entirely replace existing traditional infrastructure.  In fact if we can look at existing infrastructure (Detention basins and traditional systems) and figure out how to cost effectively “ Poke Holes” in the plexiglass of our watershed we will be that much ahead of the game.  Cuyahoga Falls is a great example of how early on in the movement of GI we looked outside the box to come up with innovative and cost effectively solutions for our stormwater and flooding problems.  NOW I WOULD LIKE TO HAND IT OFF TO TONY WHO IS GOING TO TALK SPECIFICALLY ABOUT THEIR PROJECT.  



Presenter
Presentation Notes
TONY SLIDE Tree City USA Known for our Pocket parks –How many do you have? Population of Cuyahoga Falls approximately 50,000Voted one of the BEST PLACES TO LIVE…Big recyclers



Presenter
Presentation Notes
TONY SLIDE After severe storms in 2003, 2004, the City was declared a Federal Disaster Area, after both events.  Although this area had been plagued with flooding for over 50 years.  The 2003 event alone produced 6” rain in 12 hours, causing over $1.1M in damages citywide.  Following these events the City completed some gray solutions (pipe upgrades) & looked at green solutions for 111 acre area



Presenter
Presentation Notes
TONY SLIDE Between the 6 homes, from 1999-2003, sustained $122,000 in damages.  Yards drain towards back of properties.



Presenter
Presentation Notes
TONY SLIDE In 2005 the City applied for FEMA mitigation monies to purchase these properties.  However, we wanted to go above and beyond the standard mitigation, we wanted to improve the area in an innovative way to provide storm water management.  This meant combining open space, recreational, & stormwater (floodplain) management



Presenter
Presentation Notes
TONY SLIDE Typical allowable uses within an area that has used mitigation dollars required that the land remain open…Under the Stafford Act, any land purchased with Hazard Mitigation Grant Program funds must be restricted to open space, recreational, and wetlands management uses in perpetuity. Most often, a local government takes responsibility, but even if a state or federal agency takes ownership of the land, the deed restrictions still apply.One of our biggest concerns we had was that this site was literally right in the middle of an established neighborhood.  Could we do anything after the houses were removed to continue to promote continuity within the area?  



Presenter
Presentation Notes
TONY SLIDE That is when we started looking an innovative alternatives to the traditional solutions provided by FEMA. Less than $700/year in maintenance



Presenter
Presentation Notes
TONY SLIDE One of the first things we had to do was debunk myths that were out there.  No one had done this before in FEMA Region V… let alone could we find any examples of similar solutions implemented across the Country.  Not only did we have to work with the greater public interests but we had to focus on how this project would directly affect the adjoining neighbors next to the Reserve.  



Presenter
Presentation Notes
TONY SLIDE Surprisingly this was one of the biggest concerns.  Flooding during the winter.  We worked with the adjacent landowners to show them how the system worked and also showed them how the system worked if it received too much water.  An overflow pipe was part of the overall design. 



Presenter
Presentation Notes
TONY SLIDEWe don’t get this question that often anymore but this was almost a deal killer for the project.  The general public have strong misconceptions of what green infrastructure was and how the system was designed to infiltrate within 24-48 hours.  A little education went a long way when it came to this topic. 



Presenter
Presentation Notes
TONY SLIDEBeing able to see what the end result would look like was very important to receive buy in for the project.  All the misconceptions that we were building a wetland or a detention basin were laid to rest with visual pictures of the end result.  We even allowed the residents to help pick the plant palate for the rain gardens.  



Presenter
Presentation Notes
TONY SLIDE Also Shape, original circular, later kidney shaped.  All of these help to calculate the size and depth of the rain garden.



Presenter
Presentation Notes
TONY SLIDEProject began in early 2008.  Habitat for Humanity, basements left depressions for gardens



Infrastructure Improvements
Spring 2008

• Building neighborhood park
• Walking path connection
• Curbs added around gardens
• Storm sewer overflow

Presenter
Presentation Notes
TONY SLIDE 



Planting Spring 2008

• 13 specific plants chosen
– Blue Flag Iris
– Fountain and Switch Grass
– Sedge, Culver’s Root, Aster

• Fluctuating water levels
• Can withstand primarily sun
• Layout and spacing 

important

Presenter
Presentation Notes
TONY SLIDE 



Finishing Touches

• Pervious Sidewalk
• Low lighting bollards
• Sod
• Mulch

Presenter
Presentation Notes
TONY SLIDE 



Open for Business

• Opened April 25, 2008
• Arbor Day Celebration
• Planted Swamp Oak tree
• School and EPA visits

Presenter
Presentation Notes
TONY SLIDE 



Presenter
Presentation Notes
TONY SLIDE Now lets fast forward 6 years and tell you how the park is doing…..



Presenter
Presentation Notes
TONY SLIDE 
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Presentation Notes
TONY SLIDE
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KARI SLIDE
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Presentation Notes
KARI SLIDE



Speaker Contacts

Lori Cary-Kothera, National Oceanic and Atmospheric Administration’s (NOAA) Office for 
Coastal Management

lori.cary-kothera@noaa.gov | 843-740-1243  

Patekka Bannister, City of Toledo
PATEKKA.BANNISTER@toledo.oh.gov

Tony V. Demasi, City of Cuyahoga Falls
demasitv@cityofcf.com | 330-971-8180

For questions about EPA’s Green Infrastructure Webcast Series:

Eva Birk, ORISE Fellow, U.S. EPA Office of Wastewater Management 
Birk.eva@epa.gov | (202) 564-3164

Resource: Build Green Infrastructure to Manage Flood Risk
http://water.epa.gov/infrastructure/greeninfrastructure/climate_res_flooding.cfm
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